THOUGH peripheral fistulas between major vessels elsewhere in the body may give rise to cardiac enlargement 6,3~ and cardiac failure, s~ it has been generally assumed that even large arteriovenous malformations of the brain do not result in congestive heart failure. It was therefore surprising to be consulted with regard to a newborn girl in congestive heart failure, the basis of which was thought to be a cerebral arteriovenous malformation as deduced from studies of oxygen concentration obtained during hear~ catheterization. We verified the diagnosis of arteriovenous malformation by cerebral angiography and believe that this lesion was the cause of the cardiac failure.
Curiously, when Steinheil first described an arteriovenous malformation, he noted eardiomegaly. 37 However, in a review of several large series, 1,23,2s,4~ a total of 919 patients, no cardiac symptoms were noted, while one series 2s described cardiomegaly in 9 of 110 cases. The relationship between cerebral arteriovenous malformation and the cardiovascular system was attacked more directly by H55k et al. 16 who evaluated 13 such patients from this point of view. In no case were symptoms present to indicate an increased load on the heart or the circulation. The histories of an additional 1~3 patients were analyzed, again without demonstration of cardiovascular symptoms. It is pertinent that the youngest patient in that report 16 was 14 years old and, indeed, the calculation has been made that only 35% of arteriovenous malformations become symptomatic before the age of 20.17 In a series dealing with 11 children between 4 and 15 years of age, there was no evidence for congestive heart failure accompanying such a cerebral lesion.27
A search of the literature reveals 11 other patients who had a cerebral arteriovenous malformation associated with signs of conReceived for publication November 1, 1965 . Revision received February 4, 1966 gestive heart failure and without any other lesion to explain the cardiac symptoms. 2-4,1a, 14.20.29.34 It is particularly interesting that all the patients were infants, 75% of whom were found to have cardiac failure within the first 3 days of life.
With increasing sophistication in interpreting the results of cardiac catheterization, we can expect that congestive failure secondary to cerebral arteriovenous malformation in infancy, will become a more frequent diagnostic entity. This report is an account of our findings in one patient and a review of the 11 other cases which can be ascribed to the same syndrome.
Case Report
An 8-day-old girl, referred by Dr. IV[. ~]:. Sartwell, was transferred to the Children's Hospital of tile District of Columbia for cardiac evaluation because of dyspnea and cardiomegaly. The baby weighed 6 lb. 10 oz. at birth. Delivery at full term had been uncomplicated although she was noted to be "dusky." Because she had taken only 1 oz. of formula per feeding, intravenous therapy was begun on the 5th day of life. Jaundice noted between the 3rd and 5th days, was interpreted as being "physiological." Because of persistent dyspnea, a chest x-ray was obtained on the 5th day, revealing cardiomegaly.
Examination. On admission, on the 8th day of life, the blood pressure was 90/60 with a pulse rate of 130 per minute and 110 respirations per minute. Head and chest circumference were 83 em. and 39 em., respectively. The patient exhibited peripheral eyanosis. The heart beat was forceful and the heart appeared to be enlarged to the left on percussion, with a hyperactive right ventrieular impulse. No murmurs were heard. The liver was 6 em. below the right costal margin. The rest of the physical examination was normal.
Laboratory findings included the following: hemoglobin, 19.4 gin./100 ml.; hematoerit, 63%; leukoeytes, 9800/cubic ram.; serum bilirubin, 8.6 mg.% (indirect, 8.1 rag.%); normal serum electrolytes; electrocardiogram suggestive of right atrial hypertrophy.
Course. Mter admission the patient was treated (Table 1) revealed highly oxygenated blood in the pulmonary artery, the right ventricle, the right atrium, the superior vena cava and both internal jugular veins up to the angle of the jaw. This high degree of oxygen saturation from the venous system indicated a mass of arterialized blood within the skull. The finding of low saturation in the inferior vena cava was of crucial significance. On the 18th day a cranial bruit was heard for the first time; there were no other abnormal neurological findings. The patient's condition gradually deteriorated.
On the 15th day a right brachial arteriogram was performed. The views obtained (Fig. 1) outlined the lesion which consisted of a large arteriovenous malformation, apparently fed by the posterior, middle, and anterior cerebral arteries by way of the right internal carotid and vertebralbasilar systems, and draining into a dilated vein of Galen. Immediately following arteriography, the baby's heart stopped beating and she died despite intubation and external cardiac massage.
A t autopsy, reported by Dr. S. C. Woodward, the cerebral hemispheres were sectioned. A large vascular channel, completely obliterated by a recent antemortem thrombus, was found in the inferior portion of the right temporal lobe. The thrombosed channel was in close proximity to the right posterior cerebral artery and appeared to be connected to it. It also passed into the greatly enlarged and elongated vein of Galen by way of several smaller vessels. The vein of Galen extended from the moderately dilated straight sinus as far anteriorly as the base of the thalamic pulvinar. Examination of the heart disclosed a mild coarctation of the aorta (6 mm.) and a patent ductns arteriosus (3 ram.) which were interpreted as incidental findings, being too small to represent the cause of the intractable heart failure. Both carotid arteries were hypcrplastic, measuring 4 rnm. in diameter at their point of origin and enlarging to 8 mm. at the cervical level. The heart together with the lungs weighed 118 gm.; (the normal value was considered to be 74 gin.). The right ventricular wall was 5 ram. in thickness and the ]eft was 6 mm. On microscopic examination, the left ventricle disclosed a linear streak of degeneration of the myocardial fibers with congestion of the vessels, whereas the right ventricle contained only small focal areas of degeneration.
